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(57) Abstract: A polarization conversion element capable of con- 
verting, with a limited light quantity loss, a linearly polarized in- 
cident light having a polarization direction in an almost single di- 
rection into a circu inferential ly polarized light having a polariza- 
tion direction in an almost circumferential direction. A polarization 
conversion element (10) for converting the polarization state of an 
incident light into a specified polarization state. It is formed of an 
optica] material having optical rotation, for example, quartz, and has 
a thickness distribution changing in a circumferential direction. The 
thickness distribution is so set that a linearly polarized light having a 
polarization direction in an almost single direction is converted into 
a circumferentially polarized light having a polarization direction in 
an almost circumferential direction. It has a plurality of circumfer- 
entially divided areas (10A-10D), and two arbitrary adjacent areas 
in the plurality of areas are different in thickness from each other. 
Also, two arbitrary facing areas in the plurality of areas have optical 
rotation angles almost equal to each other. 
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^i-5^1^^3fe^3t^l^Wt-^<t5^-/l:^dG^t9:^$^^xv^s 0 ft**, ^ifc^ci 
oe t^ft^r „ 1 04c«rtKrfot> &v \ 

[0086] *fc, HllO^Mo-C, l^yhlOTJCttiHJte^^^^iiil^twteV^BB Pg&40 
[0087] fc*5, _hj^-Cfi, Vyf l<mc<Mte:h*«3fe***^10a~ lOeCfr'FiklHSK 

w 

[0088] Ell2tt, ^^^^<0^tCj:t9ja^ft^3fe^t^^$tbfcr^7feM<7)— 
[0089] 1312(a) fit, ia^3te*^5lt^^r»7T— /UK(*fctt^9^^— 77" 
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3feM33ilr«fie-r§8o<DR^^33A-33D^tt^tbilS3fe^^> ^*xk8o(D 
R;T^^33A~33D£*£.£RORJl;fr[BK ^&*^;L;txb80(£>Rfl^5g33A^ 
33D&*S£R-0&*|;fr|i&fcl5l£— 

&*s, igi2(a)-C(*, 8a*t»— ^3tM33<Sr8oOR^^33A— 33D-C*^L/c 
[0090] mi2(b)«, [Hl*f^;^^5(C'ftx.-C, /WK(*fc{*77!»*:— 7r~ 

3te«34*«i*^-*4o<D««34A, 34C^^tviiS3fe*:^ x -;ft,(b4o<Dffii& 
34A, 34CSr^^R<^Rj^^fo] > -r^^*>^He>4oOfg^34A > 34C5r*£.£R<7> 

mm^tmm-^T^m^[^^T^mmm^m^^>o m 12(b) -c 

fit* 4^0-^3feM34$r4oO{5(rttR^^(D^^34A, 34C-C^bfc^J^ 
[0091] 012(c) [4. la|#f3te3 & * j y-5U:ft*."t\ 77- /VK(*fcf479^^*— 77- 

3feK^^^t^{-.<B5fe^^lOe^B^3tj^^^nfc#^{cjo{t 

fig-t-^.6oO0^35C, 35F, 35G£^nWii53fc:5fca s . r*Lb6o<7>gg#c35C, 
35F, 35G&>j$.£R<£>RM;^|Rk ^^^^60(^^^350, 35F, 35G$rSt 

2(c)-C«, 6^(DZ1^5feM35^4o(Di5(r^^<DM^35C, 35F, 35G"? 

[0092] £fc, i^OHifi^agMT^^^^J-e^, <H3fc£&^as#«MW£@X&*ixT 
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[0093] igiis^&v v-c, uyt&&mi L iom, 4ooi*i^ioA, ioc^m^t?-&x 
^ioa, locuiisv^-c. 3fe*tfiAx^^r-Mio]'t-s--*J-^s^:^^-[4s:v^ri^c# 

tt5r*-r6o 4otf>S*m ^10A, lOCtt, i^ft (Y#fa) 

[0094] ^-C> S^Uf^-lOAii, H7^bfcSgl^gR^10At|nJD»|BS:^ri-S«iJ«- 

^-i04c<rKrtrf>ftv\ 

[0095] ^cD^5fe^^^lOf«3t$ftAX^4«^iUTIllte^i^i5{^ttbtbT*5«9 
, fctx^5tfftAX^4 , ^ibr+45^*fcf4-45Sfcltlfi]^^t^oTV^ 0 12 

[0096] HI 14 (a) ft, I«liff3fe^^5[^ft^-C, 7T*-.7-f—/UK(*fc»795'l^— 

i* % 2«*^<d -'^^as36 (36a) ^a^-r^^^^^i^^^^t-^^^^o 

[0097] m 14(b) {4, lHjJff3fe^T-5{^ftx.-C, 77-7>f-;WK (4fctt77^y*-77- 
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* 

[0098] mjjftmftvtmx*^ 4m^(or.^%m37^m^r^>4^>(o^ : mw^37A, 37 

-Tt£t>lbZ.nb4'0<D R^igc37A, 37C£^R<DSi&l;frfta3:#— §H"5iIft 
^•[R]^-r^liCa^3fe^^t-^-5o ft:Jb\ 0 14 (b) 4«*t<Z> n &3fci!l37&4 
otf>R^*£37A, 37CT«^U^JSr^L^:^ > 4o<D^igc<D^«R^C«|JS 

[0099] iai4(c)fi % ISl4(b)<Z>|5|^f^3(?^{Cft^.-C, 7/- yH* (*fcl47?*:<' 

77- ®*T««) IOKifil*J +45& (-135^) ;>? lRj.K.imffirt-45$? ( + 135 

[oioo] 014(c) -era, «*^w*<w*oi/2»«*4bt***oiciates*T, « 

3t^^^lOf{C*j-b-C, +45*^1^ (-135ft^(^)^M5te^f^%*t-5liD^iB 
3fc£Att£-t!:<5o ---Cx S*?!l^lOA«AWbfej£«^g3te^^l^«:180*± 
n x 180S (nt4«aft)'»tia<E$*5«teS:?frb. S^SI^lOCttAltbfcittlftW 
3teO^3fe^I^^90fSt±nX18G^(n«|g^)^tlHlte^^^*t-5fc»>4 

[0101] 014(c) lC*Ufc«^I^I«3fe*tttt?t±, 4«*t«)— ^3fe«38Sr«^-r540<DR 
^tS^38B, 38r>&*:iVetimZ)y£}£i>K r^4oORf^38B, 38D<£r>j&.£ 

RoRJI^HrJ v -r^t?*p^e>4ooFI?f^isE38B, 38D&^£Rtf>g$l;£f*]i:te 
{£— ^5«3t*i^**i-SSj»flS3fe*tS8iJ:*5o fcfc* 014(c)-m. 4ffi«o 

^iiR^(Ji«RS^tv^v\ 
[0102] C£>J;5K:, flB3te*itR§J|ft<B4O{H3fe*"lRl<03E5[»f^i:» fiI^&ifi^-lOfCD[H]i|fc 
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Wifttizxy, +45m (-135&) x\»iRxjh-45&.(+ i35&.)jjmizffi&-rz>4mw; 

|CJU^Ei-54ffi^OZ:?fe3tJSftf*>o-Ct>, 0^ ( + 180^)^|pjXi*90^ (270&) 1" 

[0103] *fc, 3te$ftAX^^^bfcR^^|^t^^J$nfc80<DMM^OS^^^ 
&*J*&h^«3teaSifc5lt J f-&* 3feWlAX5i«?{c|lItepItB^L-Ob^V\ 1215(a) 

8o<7)RM^i^39A— 39D^tV^tVji^3t^:^> ^tVb8o(DRM^1^39A— 3 
9D&3£.£ R <D R «^ ft *Ub8oO R 7g<@%3 9A— 39D£*£*£ R (DWMlS ft ) 

[0104] 15(b) iCjjcfvfcSl!:, 8^<D-^3tM^«fife'f-«)8o(OR^^-?:tL- ; e 

tvia-53fe^ s , ;i;ft,b8oOR^Jg&£5i&^RORJ^ft tah/b8o©RJgfH#3: 
^ R CD^$^ ft )Kl;tfLT+ 45^7^0^^ 

SkSifrfrfci*, 015(a) \ZJF\^tz£?\zmft&&m*(tzb£\*Uyt&&%?-10a) 

&+45mtcftftmiAXMmz.\Bim£-&Z>Zbfc£^X, 015(c) KiSH-JSK, 

[0105] 016W:, ffi3fe^Jfe^ J f-^W3fe^B0l«3fi^<D#rS05*>, RiT^^^l 
8<DiSHtfOM ( At=MWJi£^^S) ^BBfiUfc^JSr^i-o r<£>igi6<Z>0!|-cra\ X 

3^:fc|H*£lOE<D$l<7)A-#£^ ^^n^^T^l^XllOAJftSt-lS^frS 
^*^^-10A-10D<D^<D^#^t^^|g$n> R«lT^V3^8<Z>»f^|!lJ: 
oT, W^ci77-YT^'^VXllOAl^®lCigJ^$tv5 i S-S^^^10A--10D<7> 

[0106] LfctfSoT, 1116^Lfc^^c^i9(c4 I ^^10E(*fc^)fej|?^^104 

c) ^rrsflsttkifc*^^ &ttn$m&frrzyt¥Xi (x— ^1^x9) .to^as 
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[0108] (1) (lOin+ AA)/lOout <0. 75 
(2) 0. 4<(10in+ AA)/lOout 

. * 

lOin : mft&mm*io<Dtp£:mmoE(Dm%}¥&. 
[0109] rr-c, ^#^;(l)^JEb/<^v^^^c^i, mft^&m s f-ioiz£<oxmj?famyt 

[ono] *fc, iiiis^i-ip^.^^^^-^p^^^eoiije^^go^^^ 
torn] ±.&<Dmi&]&m\z^^x \ m%&&m?-io3:*)hy^wm<Dft¥& (mm 
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% &&m* i o m j; KM® $tiz>mytm<Djj fa *wt fe-t ti & & v \ 
[oii2] m^. m%^.m<Dnm^m(ommrm\z.^\^xm.m'r^o ^mmmmxi^m 

A^-So yw— l^X^94£^Lfcli:{lf¥tT ^ifcteu ^*B-7-£LTO A. /4^95 
*3«t^3fe^-<hLTOii^f— ^^5/^— 96£#-LfciK — ^5cCCD97^ttJ 
ffi97a{CJii-^ 0 H&7cCCD97cD4&m®97af4, iS:^3t^PLCO^ttl81 

[0114] x/4&.95n, ftm&^>bti,xmfc»smzmf$.£tix)3V), 1© A./4^95tc« 

, ^O3fe#^*^^L^lHl^^lS^i-§7t^O|S^gP98^^$tL-CV^ 0 

4^95^#M^^lHlte$«ritc:J;^-^^CCD97<D^mffi97a(CSo(t^3ii 
A/4^95$r*#M9^lHl^*^S^m®97a{ife^3fe3^^(0^<k^ 

. 
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[01 16] fc*3; V^mMyt^-*— &1®?bL-X X /4&95t£ftx.T * /2tK<Sr 

o 

[0117] ^^Bisi^^— 9oxte, BLmWi$3<nmft¥f&\^y%<nm%ViMtf 
^mm(DfYm^x^x^m93<DM^w^(Dm^m^(DBm^m^^x^^ 

tfx%z> 0 frttim^mb-r , ui/xt£t°<Dfe(D%^gn\^um\^xu%ytm& 

i-Z>Zb&X£Z> 0 

[oils] sir. ffip^3fe^Birt^-^^t5«3t^co^<7)fp#^ov^r^^^c^|g-f€> 
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hi, mi6, mi8-cm^ttKYzmM^^^o ±&<Dm±<D— MU'Win 

[0119] i©«f j£«3fea?DSPHu fit±0-^k (*fc»Hk/hfl«*) SriiiflUfeiE-h<B^-/& (ft 
/hftttt) l!iSI3#t-5<|*^5fel6H:*5^*X*iRi«3fe (ltt-B-*5V vcx#iRjfc:iHHi:£lRl 

(3) DSP=(Ix-Iy)/(Ix+Iy) 

0 

>r^sffifiDift«3fe!*fts (s /s )tmm-?&z> 0 

1 1 0 

[0120] *fc> tt±o-^C (*fcr±»/hfiH«) fciiiSUfc® ±<d-£ l-PJii-r 

h 

V 

[0121] (4) RSP =Ix/(Ix+Iy) 

h 

(5) RSP = Iy/(Ix+Iy) 

V 

h V 

b v 

[0122] ift±o-^c (*fcB?»/JHfi«) &ii3fiUfe®-k<E>— /f£ fc?ij^-r 

<Dii9Wffl3tekv(Ave)&j£S&-C#5. 
[0123] (6) V=(S 2 + S 2 +S WS 

12 3 0 
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= (s' 2 +s' 2 +s' 2 ) 1/2 

12 3 

(7) S=S/S 

110 

(8) S=S/S 

2 2 0 

(9) S'=S/S 

3 3 0 

0 1 

s «45«ji:i»«3fe!ftA^^i35«jiJSiiH*3ft^"T?*>«9, s {*^*t?«9n^ 

2 3 

(10) V(Ave)=2[S (x, y)-V(x, y)]/2S (x, y) 

0 i i i i Oil 

[0124] fc*s, (lO^cicasv^r, s (x, y)»9%^na^iRfftt(x., y )_hco— M-atc 

Oii ii 

* ■ ■ ■ 

II 11 

[0125] is.it. 9f ^*»3ttSffl«S:iiiaUfe©-t<P— ^ (»/J^«) KPJit-TSftglifc 
|C*tLTC, ^TW(ll)^* 3 FiH3t{cB8i-5 s F*&#3e«3t*RSP t (Ave)S:, (12) 

h 

STT? 33J;t/aii[fli*fcBB-rs¥«&1*J£fll3fe*RSP (Ave) 

v 

[0126] (11) RSP (Ave)=Ix(Ave)/(Ix+Iy)Ave 

.= 2 [S o (x, y) -RSP h (x, y.)]/2S o (x, y) 
( 1 2 ) RSP (Ave) = Iy(Ave)/ (Ix + Iy ) Ave 

v 

= 2[S (x, y)-RSP (x, y)]/SS (x. y) 

Oii v i i Oil 

[0127] rr-C, Ix(AveMffife<Dft%}%Mmt&U, y ) &iIiSUfe®Jh<Z>-,& 

i i 

^5d^a3t^^{-^ft^X^|^M3t(8i±^^V^TX^|^^^i!j^f^^oii 
#)J$#0^<Z)WK Iy(Ave)«@»f^^ ; fr^J^M'BS^(x, y.) &ili®UteB_k<E>— 

^|pJ^o^3fc)^<D^<D5p*^,RSP (x, y)«9f^*rS*3teaS^(x, y) 

h i i i 1 

spmytitt^X&T&JEmyt&sRSP (x, y)te5lT^<£*&ft*Wi(x, y)±<£>— 

v i i 1 i 

^[CoV^X^ilMTt^-e&^o (Ix + Iy)Aveteiflf5/9T^<^^3feM^$c£- 



WO 2005/076045 32 PCT/JP2005/000407 

[0128] rr-c, mm&}t£j¥Mytmw<Dbz\a*RSP (x , y ) , rsp (x., y .) \-xth^o%t 

h i i vii 

mm&)ti:7k¥^yt<Dt%ic\tRSP (x , y )tfUOO%<t#*K 2t&ft&£Mft 

h i i 

(D£#KlteRSP (x, y)#100%i#5 o 

vii 

[0129] ^LT, 3f^©^»*ilR««(x , y) SriiiiUfeffi ±©-^(»/J^fil«) ^SJ^T 

i i 

***WCIC#U-C, T^(l3)<?Dii«5TO#^ig3fefiDSP(Ave)Sr^a-C#So 
(13) DSP(Ave) = (lx-Iy)Ave/(lx+Iy)Ave 
= { 2 [Ix(x . y)-Iy(x , y)]/ E [Ix(x , y)+Iy(x , y)] } 

i i i i 1 l 

= S "(Ave) 
i 

= {ES/2S} 

10 

[0130] (Ix-Iy) Avete, mfe<omto%W&& tx , y) &ifti&Ugl®_k<D-,& ($t/h 

i 

<D&mt<DM<D¥-i%, Ix(x, y)tXffiJ&<D*&itMWIiU., y)±<£>— /S'(*fcr4l» 

i j ii- 

&<omt.ly(x, y) f40fJ^O*"363taRffii«(x. y.) ±.<D-& (Sfcfct^/h^WD & 

i i ii 

S '(Ave)r4@f^©^3tJR«l«(x, y)^*5Jt5S'fiJc^3p*&-Cfc*. 

1 i i . 1 

[0131] (i3)5£tc:i3v v-c, mmttiti:#mytmw<Dk%iz.izDSP(Ave) mtm. mmtbtz 

7k¥il3fe©t#{C«DSP (Ave) ftlttl:<Q, W&&itemW.U%<Db% t-teDSP (Ave) 

[0132] £Ts **JfiiJ^tlBa>flaM3te^«. T>v vffiar^B't?!*, mi£<r>^%i%mffi8L 

(CjottS¥^#^3fe^RSP (Ave), RSP (Ave)dS, 

h v 

RSP (Ave) > 70%, RSP (Ave) > 70% 

h v 

%ffi&-tzt%, ^(Dm^m^ytmm^^Buytx^^b^'r^b^x'^^ 

o ^rt?, ^Pi^/S^^fc^RSP (Ave), RSP (Ave)^S_hfB^#^J£b7feVN^'g-^ 

h v 
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, £-*0>$HH§I«31Al, 31A2, 31C1, 31C2^{i^^5£^3fe*RSP (Ave), 

h 

RSP (Ave)€rfNiffii"tv{i \, 

V 

[0134] ±&<Dmmtem\zfrfrz>m%.mmx^ mmft^mmfcXiXT*? (v^pm 
ko# ei 9<d-7 v — h&^m vxm w-tz>o 

[0135] 5fci\ m9<DXT-y730UZ.33\t^Xs lnybO^^JiUl&Ml^/^^ttSo 

u^iDmm/^—^&i&f&^&ftvzbizx^x, ^f^^wf^^^si 
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[0137] tfcKU iJ=7— 7j/\<#— 7£/&X®402-m, R (Red) , G (Green) % B (Blue) lC*J-J&b 
[0138] ir/^m^3iTX@403-e{*. ^Jx.^ % /^— >-^X^4Ol^T#bHfc0f^- ? 

(Dm KiRfcSrffiAL-C, fccS^/i' (^^e-t/v) ^fitit-T^o ^o^, /^m 

^Sr-CXm404lJl-C, «ft^ATfenfctftS^^^(*fi*^><^**lbf^S:^f*>* 

[0139] &*5, Xa^O^^fliTii, 3|3te3fetUTKrFJi^^-vW— if % (Stf* : 248nm) 
^ArF^^rW— if }fc (StS : 193nm) vfV V5#. rixl£|fcj££ft5£.WK 
.te^ji^^^-lf^s fc^^(iS[ftl57nm(DW-1f3tSr^i-5F k— If3t 

[0140] ^fc.X^^ife^^v^S^^m^^^io^o^^^^i. 1 
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^<Dmm:^nu^^-^m^<D^^m^^m^'^ ^¥10-3031 14 

[0141] fc*3 % ^tUTte, H^(J:*J~r^jitt^fc 0 x-e#5fc(t@^^ifi5< ^ & 

4/^7&-7^t^V^— 7VV (PFPE) #<D:7s/slf^tf>*&ffcSrJB V \ft,fc£ £l \, 

[0142] 1 3tM 

4 ^^^^§15 
4a l/4&S8i 
4b 1/2M« 
4c xrfW^lf 

6 T~7*— jj/VU-yX 

8 R^T^r^^ 

9 X-i»i/yX 

10 u%$£&m* 

10A— 10D ^-g*:^^- 

11 -xM'^n:75M'T-|V>'X 

12 te^—^— 

12a tf— J*xzfl)yf— 
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■ * ■ 

13 nyfyf-^f | 

14 

is m&yt¥3k 
m 

PL !SSB3feS&3R 

W 
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[5] tijiE#fti-5te#<^2oo^^ 
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[12] tti%zmyt&&m*tz. mmmwft¥mm<Dm*tc\tt<D&m\zmw.£frx\^b 

o 

^mb-r^mMmi3^tcm4izLmM<Dmmyt^mm 0 
[is] Mfe,m2i<LfaMmz. wimmm%mmm<D^^^b\^x^yt^mtmm^ 
m^m^ntziymM^^^b^mbi-^m^i5iz.ME l m<Dmm^ 



[17] MiS^^o^t^:*:^^ Hfj|E^i5t^m^-^^W^^i6]^>^:# 
$03/ioW±^feS^tr^t^5W*^il7!?Si6c7>v^-fti^i^{-Re^^ 

[20] fjtimmft&&mi-te. wim^tmbmmm^itm^.yt^b<Dm<D^^icum^ 

(10in+ AA)/lOout<0. 75 
0. 4< (10in+ AA)/10out 

^m&i-^b^mb-r^mMmi9izmm<Dmm^mi 
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i oout : tiiimmyt&&m*<Dft-w&%}¥&. 

X&>2>o 

[22] ftm.frbi&&£tiz> m m % v ^xwmMffi&m w ~rz>m w % ^mm t-ssv ^x 

RSP (Ave)tU m2^|Pj^3fe{C||i-§ W#^)t^RSP (Ave)£-T5t£\ 

h v 

RSP (Ave) > 70%, RSP (Ave) > 70% 

h v 

tctcU 

RSP (Ave) = Ix(Ave)/ (Ix + Iy) Ave 

h 

RSP (Ave) = Iy(Ave)/ (Ix + Iy) Ave 

V 

— -C, ^(Ave)^^^^^^^^!!^^®^^-^^^^^^^^ 

^«tS0l^I^ii3t^^!^^<^W^ly(Ave){*MfBBlf^»^^^^iii§ 

\s&m±<D— Minimi- ^WiM^^M2^U^^<7)^^(0^, (Ix+ 

[25] A^^m^m^m^M^miz^^mytm^m^m^m^^ * 
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&&mir%zt&&mki-%m&m27{zmM<DMftm&m*<Dm&%m 0 
ft ^^28 ^m^m^mm ^<Dm^m 0 
^m^^^^t^mt-r^m^25[zmm<Dm^t^^(Dnit^mo 
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[2 0 0 5^7^ 1 3 0 (1 3. 07. 2 0 0 5) MKff&ASHS : *f U^ft3fcCD$&ffl 
2 3 *tJP ; fctiM^#J<Ofit#05$&ffl 2 3-31 f4lt*WffliH 24-3 21'" 

i o in : ms/s^&^^'^^ymfim. 

• * ■ 

i oout : m$^%$m^ : frD^8mm, 

[21] ttrietf^W^^ 

-cv ^ r i &%m.k-tz>m?m 1 mm 20m vf*^ 1 ^tcE«tojpj$M% 

P h (Ave) tU!2 ;fr^fef £&8^5^^Mft^R S P v (Ave) £ 1~5 £ # % 
RSP h (Ave)>7 0%, RSP v (Ave) > 7 0% 

R S P h (Ave) = I x (Ave)/ ( I x + I y ) Ave 
R S P v (Ave) = I y (Ave)/ ( I x + I y) Ave 

Ci"?, I x (Ave) M^0*^ffim&a£iB UfeiSJ:©-4|!35|Btt"53teMD*C 
fcfc l *TftHKb*^©3S*o I y (Ave) {2itJlE^)&©^^^isB£ 

(I x + I y) Ave ^mm^^^tHMW^^^^^T^^^CD^CDW^^ 
5. 

[24] ffj&fi 1 1 2 3 ©V vf»u6» 1 g»cfattwfia8©te^SK*flt^ 
[25] ffjfc^ 1 1 75M 2 3 (D\ vffria* l Wcl^S&oflSWJfc^RSrfflV ^C, * <D/<? 
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[32] -wiaae^^^sjte^Hj^ BuiE5tw^^^3fe¥#^ s A 



2/21 



WO 2005/076045 



PCT/JP2005/000407 



[02] 




30b 



30a 



3/21 

WO 2005/076045 PCT/JP2005/000407 



[03] 



5/21 

WO 2005/076045 PCT/JP2005/000407 



[05] 



10 



8/21 




/ 



11/21 

WO 2005/076045 PCT/JP2005/000407 

[mn] 




12/21 



WO 2005/0 76045 



PCT/JP2005/000407 



[012] 




(a) 




WO 2005/076045 

cm 13] 



13/21 



PCT/JP2005/000407 




IOC 



15/21 

WO 2005/076045 PCT/JP2005/000407 

[El 15] 






WO 2005/076045 



17/21 



PCT/JP2005/000407 



[mi 7] 



10A(10B, IOC, 10D) 6b 



lOout 




cr out 



20/21 



WO 2005/076045 



PCT/JP2005/000407 



[EI21] 




* y- y -f 3 0 1 




-y 7° 3 0 2 









v 


\ ^ * ^ y Zf 3 0 4 









WO 2005/076045 



21/21 



PCT/JP2005/000407 



[IH22] 




^777*4 0 1 



V 




x T y ~7 4 0 2 



-fer/l'*£37.X|i 




TsJ-V? A 0 3 



c 




y~7 4 0 4 



IT 



3 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2005/0004 07 



A. CLASSIFICATION OF SUBJECT MATTER 

Int.Cl 7 G02B5/30, G03F7/20, H01L21/027 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl 7 G02B5/30, G03F7/20, H01L21/027 



Documentation searched other than muiirhum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koto 1922-1996 Jitsuyo Shinan Taroku Koho 1996-2005 

Kbkai Jitsuyo Shinan Koho 1971-2005 Toroku Jitsuyo Shinan Koho 1994-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


JP 6-53120 A (Nikon Corp.), 
25 February, 1994 (25.02.94), 
Full text; all drawings 
(Family: none) 


1-21,23-31 


A 


JP 10-104427 A (Sankyo Seiki Mfg. Co., Ltd.), 
24 April, 1998 (24.04.98), 
Full text ; all drawings 
(Family: none) 


1-21,23-31 


A 


JP 2002-75816 A (Asahi Optical Co., Ltd.), 
15 March, 2002 (15.03.02), 
Full text; all drawings 

& US 2002/0024008 Al & US 6538247 B2 


1-21, 23-31 



*1 Further documents are listed in the continuation of Box C. 



I I See patent family annex. 



* Special categories of cited documents: 

'A" document defining the general state of the ait which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing dale 

*L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citat ion or other 
special reason (as specified) 

'O* document referring to an oral disclosure, use, exhibition or other means 

'P* document published prior to the international filing date but later than the 
priority date claimed 



"T" later document published after the international filing dale or priority 
dale and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered uovel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered lo involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



Date of the actual completion of the international search 
16 May, 2005 (16.05.05) 


Date of mailing of the international search report 
31 May, 2005 (31.05.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) ( January 2004) 



INTERNATIONAL SEARCH REPORT 



Internationa] application No. 

PCT/JP2005/000407 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category" 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 9-184918 A (Carl-Zeiss Stiftung) , 



1-21,23-31 



15 July, 1997 (15.07.97), 
Flail text; all drawings 

& EP 764858 A2 & EP 

& US 6191880 Bl & US 

& US 6392800 Bl & US 

& DE 19535392 Al 6c KR 
& KR 436175 B 



764858 Bl 
2001/0012154 Al 
2002/0126380 Al 
97016641 A 



JP 2003-35822 A (Carl -Zeiss Semiconductor 
Manufacturing Technologies AG.), 
07 February, 2003 (07.02.03), 
Full text; all drawings 

& EP 1260849 Al & EP 1260849 Bl 

& US 2002/0176166 Al U US 2004/0184019 Al 

& DE 10124803 Al 

JP 2003-297727 A (Nikon Corp.), 
17 October, 2003 (17.10.03), 
Full text; all drawings 
( Fami ly : none ) 

JP 2003-59821 A (Carl-Zeiss Semiconductor 
Manufacturing Technologies AG. ) , 
28 February, 2003 (28 . 02 . 03) , 
Full text; all drawings 

& EP 1258780 A2 & US 2002/0186462 Al 

& US 6774984 B2 & US 2004/0240073 Al 

& DE 10124566 Al & KR 2002087353 A 



1-21,23-31 



1-21,23-31 



1-21 , 23-31 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 005/0004 07 



Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 
This International Searching Authority found multiple inventions in this international application, as follows: 

See extra sheet 



1. □ As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

2- I I As all searchable claims could be searched without efTorl justifying an additional fee, this Authority did not invite payment of 
any additional lee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4 - 1 X | No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 1-21, 23-31 



Remark on Protest I I The additional search fees were accompanied by the applicant's protest. 

□ No protest accompanied the payment of additional search fees. 



Form PCT/ISA/2 10 (continuation of first sheet (2)) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2005/0Q0407 



Continuation of Box No. Ill of continuation of first sheet (2) 

1. The special technical feature of the invention groups in claims 1-21, 
25-31 relates to a polarization conversion element for converting the 
polarization state of an incident light into a specified polarization 
state , wherein it is formed of an optical material having optical rotation, 
and has a thickness distribution changing in a circumferential direction. 
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